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1
STOWABLE SEAT

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of and prionity to U.S.
Provisional Application No. 62/000,777, filed May 20, 2014,
the disclosure of which 1s hereby incorporated herein by
reference 1n 1ts entirety.

BACKGROUND AND SUMMARY

The present subject matter relates generally to seating.
More specifically, the present subject matter relates to a
stowable seat adapted for use in a vehicle.

Provided 1s a stowable seat system. The provided stow-
able seat system, or unit, 1s applicable to and adapted for use
in a vehicle. A variety of vehicles, such as buses and trains,
often include one or more stowable seats. A stowable seat
may have a deployed orientation, which occupies a space
and which 1s usable for the seating of conventional passen-
gers, and a stored orientation, which vacates the space
otherwise occupied by the deployed seat, making the space
available such that a person 1n a wheelchair may be posi-
tioned for transport in that space. Such a seat may be
designed to accommodate at least two passengers.

In order to be stowable and be properly supportive of a
passenger when deployed, conventional stowable seats are
typically extremely heavy and often weigh greater than 85
pounds. Due to the weight i1ssue, and other design factors,
these seats are hard to handle. For example, many of these
seats currently have a seat deck that 1s a structural support
portion and may be very cumbersome to handle.

Further, many conventional stowable seats utilize tube-
in-tube pivoting construction and several different latching
mechanisms, which may require many steps in order to
operate the unit when transitioning between orientations.
These units are typically manually operated and 1n order for
these latches to be operated by hand, the play 1n them 1s quite
noticeable, which 1n turn, creates undesirable rattling, noise,
vibration, or harshness while the vehicle 1s 1n motion.

It remains desirable to provide a stowable seat with
improved ease of use.

Provided 1s a stowable seat system comprising a seat base
and a seat frame operationally engaged with the seat base.
The seat base includes a vehicle engagement portion adapted
for operational engagement with an associated vehicle, and
a seat engagement portion movably engaged with the
vehicle engagement portion at a first actuation region. The
seat frame 1ncludes a bottom portion, and a back portion
movably engaged with the bottom portion at a second
actuation region.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 1s a perspective view of an embodiment of a
stowable seat system including two seat frames on a seat
base, all 1n their deployed orientations.

FIG. 2 1s a view similar to FIG. 1, except with the seat
frames having their seat back portions in their stowed
orientations.

FIG. 3 1s a view similar to FIG. 2, with the seat system in
a stowed orientation.

FI1G. 4 1s an enlarged view of the seat base similar to FIG.
1 except with the seat frames removed.

FIG. 5 1s a view similar to FIG. 4, except also including
a wall mount.
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FIG. 6a 1s a perspective view of the seat base.

FIG. 65 1s a top view of the seat base.

FIG. 6¢ 1s a sectional view of the seat base taken along
lines A-A 1n FIG. 6e.

FIG. 6d 1s a side view of the seat base.

FIG. 6¢ 1s an end view of the seat base.

FIG. 7 1s a photographic view of the seat base 1n the
deployed orientation from a first side.

FIG. 8 1s a photographic view of the seat base 1n the
deployed orientation from a second side.

FIG. 9 1s an enlarged view of a portion of FIG. 8.

FIG. 10 1s a photographic view of the seat base in the
stowed orientation from the second side.

FIG. 11 1s an enlarged view of a portion of the seat base
in the stowed orientation from the front.

FIG. 12 1s an enlarged view of a portion of the seat base
in the stowed orientation from the second side.

FIG. 13 1s a photographic view of the stowable seat
system, including seat covers, 1n the deployed ornentation.

FIG. 14 1s a front photographic view of the stowable seat
system, including seat covers, in the fully stowed orienta-
tion.

FIG. 15 1s a photographic view of the stowable seat
system, including seat covers, 1n an intermediate stowing
orientation with the seat back portions folded over the seat
bottom portions of the seat frames.

FIG. 16 1s another photographic view of the stowable seat
system, including seat covers, 1n an intermediate stowing
orientation with the seat back portions folded over the seat
bottom portions of the seat frames.

FIG. 17a 15 a perspective view of the seat base.

FIG. 175 15 a top view of the seat base.

FIG. 17¢ 1s an enlarged view of one part of the seat base
at taken from the location indicated in FIG. 17/

FIG. 17d 1s a first sectional view of a portion of the seat
base of FIG. 175.

FIG. 17¢ 15 a second sectional view of a portion of the seat
base of FIG. 175.

FIG. 17f 1s a first end view of the seat base.

FIG. 17¢g 1s a side view of the seat base.

FIG. 17/ 1s a second end view of the seat base.

FIG. 18a shows a first perspective view of a stowable seat
system.

FIG. 18b shows a top view of the stowable seat system.

FIG. 18¢ shows a second perspective view of the stowable
seat system.

FIG. 18d shows a first end view of the stowable seat
system.

FIG. 18¢ shows a side view of the stowable seat system.

FIG. 18/ shows a second end view of the stowable seat
system.

FIG. 19a shows a perspective view of part of the seat
base.

FIG. 196 shows an end view of part of the seat base.

FIG. 20q 1s a perspective view of part of the seat base.

FIG. 206 1s a first side view of a part of the seat base.

FIG. 20c¢ 1s an end view of a part of the seat base.

FIG. 204 1s a second side view of a part of the seat base.

FIG. 20e 1s a top view of a part of the seat base.

FIG. 21a 1s a perspective view of another part of the seat
base.

FIG. 215 1s an enlarged side view of a portion of the part
of the seat base.

FIG. 21c¢ 1s a first side view of the part of the seat base.

FIG. 21d shows a plan view of the stamped part of the seat
base before bending.

FIG. 21e shows an end view of the part of the seat base.
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FIG. 21/ shows a second side view of the part of the seat
base.

FI1G. 22a shows a perspective view of yet another part of
the seat base.

FIG. 226 shows a first side view of the part of the seat
base.

FIG. 22¢ shows an end view of the part of the seat base.

FIG. 22d shows a second side view of the part of the seat
base.

FIG. 22e shows a top view of the part of the seat base.

FI1G. 23a shows a perspective view of even another part
of the seat base.

FIG. 235 shows a first side view of the part of the seat
base.

FIG. 23¢ shows an end view of the part of the seat base.

FI1G. 23d shows a second side view of the part of the seat
base.

FIG. 23e shows a top view of the part of the seat base.

DETAILED DESCRIPTION

Referring now to the drawings, there i1s illustrated in
FIGS. 1-23¢ an embodiment of a stowable seat system 100
which includes a seat base 120 and one or more seat frames
160 operationally engaged with the seat base 120. The
stowable seat system 100 may be used in buses, trains, and
other transit vehicles that provides access for wheelchair
occupants or other use of the space. The stowable seat
system 100, when deployed, may act as a passenger seat.
When stowed, the stowable seat system 100 provides access
to floor space, allowing a wheelchair and occupant to occupy
that space.

The seat base 120 includes a vehicle engagement portion
130 and a seat engagement portion 140 operationally
engaged with the vehicle engagement portion 130. The
vehicle engagement portion 130 includes one or more fea-
tures to permit engagement with an associated vehicle (not
shown).

As shown 1 FIG. 4, the vehicle engagement portion 130
1s adapted for engagement with the tloor (not shown) of an
associated vehicle (not shown). A vehicle engagement por-
tion 130 adapted for engagement with a floor may include a
floor mating feature 132. The floor mating feature 132 1is
engaged, directly or indirectly, to the floor (not shown) with
one or more mechanical engagement components 133. The
mechanical engagement component 133 may be or include,
but 1s not limited to, a mechanical fastener, such as a nut,
bolt, nivet, pin, clip, or clamp; an adhesive; a weld joint; a
brazing joint; a soldering joint; or other component adapted
to provide similar physical engagement forces. Engaged
with, and vertically offset from, the floor mating feature 132
1s a first actuation region 134. The first actuation region 134
1s adapted to permit seat engagement portion 140 and the
vehicle engagement portion 130 to be moved with respect to
one another. In the embodiment shown 1n FIGS. 1-23¢ the
first actuation region 134 includes a pivot defining a first axis
of rotation 135 that 1s substantially parallel to the floor such
that seat engagement portion 140 may be rotated about the
first axis of rotation 135 from the substantially horizontal
orientation similar to that shown in FIGS. 1 and 4 to a
substantially vertical orientation similar to that shown in
FIGS. 3 and 10. In other acceptable embodiments, the first
actuation region 134 may include a mechanism, such as,
without limitation, a linkage, adapted to permit seat engage-
ment portion 140 to be moved from a substantially horizon-
tal orientation to a substantially vertical orientation.
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As shown 1n FIG. 5, the vehicle engagement portion 130
1s adapted for engagement with a wall (not shown) of an
associated vehicle (not shown). A vehicle engagement por-
tion 130 adapted for engagement with a wall includes an
optional wall mating feature 136. The wall mating feature
136 1s engaged, directly or indirectly, to the wall (not shown)
with one or more mechanical engagement components 133.
As noted above, a mechanical engagement component 133
may be or include, but 1s not limited to, a mechanical
fastener, such as a nut, bolt, rivet, pin, clip, or clamp; an
adhesive; a weld joint; a brazing joint; a soldering joint; or
other component adapted to provide similar physical
engagement forces. Engaged with, and horizontally offset
from, the wall mating feature 136 1s first actuation region
134. The first actuation region 134 1s adapted to permit seat
engagement portion 140 and the vehicle engagement portion
130 to be moved with respect to one another. In the
embodiment shown in FIGS. 1-23e the first actuation region
134 includes a pivot defining a first axis of rotation 135 that
1s substantially parallel to the wall such that seat engagement
portion 140 may be rotated about the first axis of rotation
135 from the substantially horizontal orientation similar to
that shown i FIGS. 1 and 5 to a substantially vertical
orientation similar to that shown in FIGS. 3 and 10. In other
acceptable embodiments, the first actuation region 134 may
be or include a mechanism, such as, without limitation, a
linkage, adapted to permit seat engagement portion 140 to be
moved from a substantially horizontal orientation to a sub-
stantially vertical orientation.

As shown 1n FIGS. 19-23¢ the first actuation region 134
1s operationally engaged with a selectably releasable lock
151 adapted to hold the seat engagement portion 140 1n a
desired ornentation with respect to the vehicle engagement
portion 130. In one embodiment the selectably releasable
lock may be a Fisher Dynamic brand heart hinge, part
number 56118. The lock 151 may be selectably releasable by
a lever or other manual latch 137. As shown 1n FIG. 18/, the
lock 151 may be selectably releasable by a solenoid, motor,
or other actuator 154 adapted to move the selectably releas-
able lock 151 into a desired orientation. As shown 1n the
non-limiting embodiment 1n FIG. 18/, the lock 151 may be
engaged with a proximity switch or other sensor 13535 adapted
to detect the state of lock 151. It should be understood that,
in other embodiments, one or more sensors 155 could be
used to detect the orientation of one or more components of
the stowable seat system 100.

As will be described 1n further detail below, the seat base
120 supports one or more seat frames 160 on the seat
engagement portion 140 with the seat engagement portion
140 engaged 1n a cantilever arrangement with respect to the
vehicle engagement portion 130. In some embodiments, 1t 1s
desirable for the seat engagement portion 140 to resist
substantial deflection even when subjected to a substantial
load. In some embodiments, the stowable seat system 100
and the components thereof meet or surpass the relevant
Federal Motor Vehicle Safety Standards. In some embodi-
ments, the stowable seat system 100 and the components
thereol meet or surpass by 115% the Federal Motor Vehicle
Satety Standard No. 207 for Multipurpose Passenger
Vehicles, Trucks, and Buses as 1t existed on May 20, 2014,
In some embodiments the components of the stowable seat
system 100 may include one or more metal structural
members 112. The metal structural members 112 may be
formed, 1n whole or part, from 1ron, 1wron alloy, steel,
stainless steel, aluminum, aluminum alloy, or other struc-
tural material commonly selected for use in vehicle compo-
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nents. In one embodiment, a stowable seating unit weighs
less than a conventional stowable seating unit.

The seat frame 160 includes a bottom portion 170 and a
back portion 180 operationally engaged with the bottom
portion 170. The bottom portion 170 includes one or more
seat mounting features 172 to permit mechanical engage-
ment with the seat base 120. In some embodiments, the seat
mounting features 172 may include a through hole adapted
to operationally engage a mechanical engagement compo-
nent 133. The bottom portion 1s adapted to support a seating,
surface 174 adapted for a user to sit upon. The seating
surface 174 may be a pad or cushion engaged with the
bottom portion 170. Engaged with the bottom portion 170 1s
a second actuation region 176. The second actuation region
176 1s adapted to permit back portion 180 and the bottom
portion 170 to be moved with respect to one another. In the
embodiment shown in FIGS. 1-23e¢ the second actuation
region 176 includes a pivot defining a second axis of rotation
177 such that back portion 180 may be rotated about the
second axis of rotation 177 from the deployed orientation
similar to that shown i FIGS. 1 and 13 to a stowing
orientation similar to that shown in FIGS. 2 and 15. As
shown 1n FIGS. 1-23e, 1n some embodiments the second
axis of rotation 177 1s offset from the first axis of rotation
135 wherein the offset 1s defined by a vector perpendicular
to both the second axis of rotation 177 and the first axis of
rotation 1335, and wherein a projection of the second axis of
rotation 177 into a plane normal to the first vector 1s
perpendicular to a projection of the first axis of rotation 135
into the plane normal to the first vector. In other acceptable
embodiments, the second actuation region 176 may 1nclude
a mechanism, such as, without limitation, a linkage, adapted
to permit back portion 180 to be moved from the deployed
orientation to the stowing orientation. The second actuation
region 176 may turther be adapted to permait the back portion
180 to be oriented within a range of orientations close to the
deployed orientation and thereby angled forwardly or rear-
wardly to allow a user to select a desired amount of recline
in his seat. In one embodiment, as shown 1in FIGS. 14-16, in
the stowing orientation the back portion 180 1s oriented
along or lying flat against or almost flat against the bottom
portion 170. By contrast, in one embodiment, as shown in
FIG. 13, in the deployed orientation the back portion 180 1s
oriented to project away from the bottom portion 170 so as
to present a set of surfaces, seating surface 174 and back
surface 178, which a user may sit upon and recline against,
respectively.

In some embodiments, the second actuation region 176 1s
operationally engaged with a selectably releasable lock 156
adapted to hold the back portion 180 in a desired orientation
with respect to the bottom portion 170. The lock 156 may be
selectably releasable by a lever or other manual latch 179.
As shown 1n the non-limiting embodiment in FIG. 18e, the
lock 156 may be selectably releasable by a solenoid, motor,
or other actuator 157 adapted to move the selectably releas-
able lock 156 into a desired orientation. As shown 1 FIG.
18¢, the lock 156 may be engaged with a proximity switch
or other sensor 158 adapted to detect the state of lock 156.
It should be understood that, in other embodiments, one or
more sensors 158 could be used to detect the orientation of
one or more components of the stowable seat system 100.

FIG. 13 shows one embodiment of the stowable seat
system 100 1n the deployed orientation. FIG. 1 shows the
stowable seat system 100 with the upholstery and cushion-
ing removed to show the infrastructure of the stowable seat
system 100 1n the deployed orientation. To change the
shown stowable seat system 100 from the deployed orien-

10

15

20

25

30

35

40

45

50

55

60

65

6

tation to the stowed orientation, a user rotates the back
portion 180 from the deployed orientation shown 1n FIGS.
13 and 1 to the stowing orientation shown 1n FIGS. 2, 3, 15,
and 16; and then, once the back portion 180 1s 1n the stowing
orientation, the user rotates the seat engagement portion 140
from the substantially horizontal orientation shown 1n FIGS.
1 and 3 to the substantially vertical orientation shown 1n
FIGS. 3 and 10. The result of this operation 1s the stowed
orientation of the stowable seat system 100 shown i FIG.
14. Much of the floor area occupied by the stowable seat
system 100 1n the deployed orientation 1s vacated and open
when the stowable seat system 100 1s in the stowed orien-
tation. This vacated area may be occupied by a wheelchair
such that the stowable seat system 100 permits a seating area
to be readily converted from an area adapted to accommo-
date a wheelchair to one having more conventional seating.
In some embodiments the process of changing the stowable
seat system 100 from the deployed orientation to the stowed
orientation and back may be automated with the required

steps being performed by actuators operationally engaged
with a controller.

It should be understood that the stowable seat system 100
may be universal in the sense that it may be installed as a
right-hand or left-hand seat unit, 1.e., on the passenger side
or on the driver side.

While principles and modes of operation have been
explained and 1llustrated with regard to particular embodi-
ments, 1t must be understood, however, that this may be
practiced otherwise than as specifically explained and 1llus-
trated without departing from 1ts spirit or scope. While the
subject matter has been described with reference to certain
embodiments, 1t will be understood by those skilled 1n the art
that various changes may be made and equivalents may be
substituted without departing from the scope of the subject
matter. In addition, many modifications may be made to
adapt a particular situation or material to the teachings of the
subject matter without departing from its scope. Therefore,
it 1s 1mtended that the subject matter not be limited to the
particular embodiment disclosed, but that the subject matter
will include all embodiments falling within the scope of the
appended claims.

What 1s claimed 1s:
1. A stowable seat system comprising;:
a seat base comprising
a vehicle engagement portion adapted for operational
engagement with an associated vehicle, and
a seat engagement portion movably engaged with the
vehicle engagement portion at a {first actuation
region, the first actuation region comprising a first
pivot defining a first axis of rotation that 1s substan-
tially horizontal, the first actuation region being
operationally engaged with a first selectably releas-
able lock; and
a seat frame operationally engaged with the seat base, the
seat frame comprising
a bottom portion, and
a back portion movably engaged with the bottom
portion at a second actuation region, the second
actuation region comprising a second pivot defining
a second axis of rotation, the second actuation region
being operationally engaged with a second select-
ably releasable lock adapted to hold the back portion
in a desired range of orientations with respect to the
bottom portion;
wherein the second axis of rotation 1s offset from the first
axis of rotation:
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wherein the offset 1s defined by a first vector perpendicu-
lar to both the second axis of rotation and the first axis
of rotation; and

wherein a projection of the second axis of rotation into a

plane normal to the first vector 1s perpendicular to a
projection of the first axis of rotation into the plane
normal to the first vector.
2. The stowable seat system of claim 1, the first selectably
releasable lock being adapted to hold the seat engagement
portion 1 a desired orientation with respect to the vehicle
engagement portion.
3. The stowable seat system of claim 2, wherein the first
selectably releasable lock operationally engaged with the
first actuation region and the second selectably releasable
lock operationally engaged with the second actuation region
are selectably releasable by a manual latch.
4. The stowable seat system of claam 3, wherein the
vehicle engagement portion 1s adapted for engagement with
a floor of the associated vehicle.
5. The stowable seat system of claim 3, wherein the
vehicle engagement portion 1s adapted for engagement with
a wall of the associated vehicle.
6. The stowable seat system of claim 3, further comprising
a combination of actuators and sensors adapted to switch the
seat system from a deployed orientation to a stowed orien-
tation.
7. The stowable seat system of claim 6 wherein the
combination of actuators and sensors comprises
at least one actuator selected from the group consisting of
a solenoid and motor, and any combination thereof; and

at least one sensor selected from the group consisting of
a proximity switch and a sensor adapted to detect the
state of at least one selectably releasable lock.

8. A method of using a stowable seat system comprising;:

providing a stowable seat system comprising,

a seat base comprising
a vehicle engagement portion adapted for opera-
tional engagement with an associated vehicle, and
a seat engagement portion movably engaged with the
vehicle engagement portion at a first actuation
region, the first actuation region comprising a first
pivot defining a first axis of rotation that 1s sub-
stantially horizontal, the {first actuation region
being operationally engaged with a first selectably
releasable lock, and
a seat frame operationally engaged with the seat base,
the seat frame comprising
a bottom portion, and
a back portion movably engaged with the bottom
portion at a second actuation region, the second
actuation region comprising a second pivot defin-
ing a second axis of rotation, the second actuation
region being operationally engaged with a second
selectably releasable lock adapted to hold the back
portion 1 a desired range of orientations with
respect to the bottom portion;
wherein the second axis of rotation 1s offset from the
first axis of rotation;
wherein the offset 1s defined by a first vector perpen-
dicular to both the second axis of rotation and the
first axis of rotation; and
wherein a projection of the second axis of rotation 1nto
a plane normal to the first vector 1s perpendicular to
a projection of the first axis of rotation into the plane
normal to the first vector;
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rotating the back portion from a deployed orientation

projecting away from the bottom portion to a stowing

ortentation lying flat against the bottom portion; and
rotating the seat engagement portion from a horizontal
orientation to a vertical orientation.

9. The method of using a stowable seat system of claim 8,
the first selectably releasable lock being adapted to hold the
seat engagement portion in a desired orientation with respect
to the vehicle engagement portion.

10. The method of using a stowable seat system of claim
9, wherein the first selectably releasable lock operationally
engaged with the first actuation region and the second
selectably releasable lock operationally engaged with the
second actuation region are selectably releasable by a
manual latch.

11. The method of using a stowable seat system of claim
10, wherein the vehicle engagement portion 1s adapted for
engagement with a tloor of the associated vehicle.

12. The method of using a stowable seat system of claim
11, wherein the vehicle engagement portion 1s adapted for
engagement with a wall of the associated vehicle.

13. The method of using a stowable seat system of claim
10, further comprising a combination of actuators and sen-
sors adapted to switch the seat system from a deployed
orientation to a stowed orientation.

14. The method of using a stowable seat system of claim
13 wherein the combination of actuators and sensors com-
prises

at least one actuator selected from the group consisting of

a solenoid and motor, and any combination thereof; and

at least one sensor selected from the group consisting of

a proximity switch and a sensor adapted to detect the

state of at least one selectably releasable lock.

15. A stowable seat system comprises:

a seat base comprising,

a vehicle engagement portion adapted for operational
engagement with the floor of an associated vehicle,
and

a seat engagement portion movably engaged with the
vehicle engagement portion at a first actuation
region,

the first actuation region comprising a pivot defining a
first axis of rotation that 1s substantially horizontal,
and

wherein the first actuation region 1s operationally
engaged with a selectably releasable first lock
adapted to hold the seat engagement portion in a
desired orientation with respect to the vehicle
engagement portion, the first lock being selectably
releasable by a manual latch;

a seat frame operationally engaged with the seat base, the

seat frame comprising a bottom portion, and

a back portion movably engaged with the bottom
portion at a second actuation region, the second
actuation region comprising a pivot defining a sec-
ond axis of rotation;

wherein the second axis of rotation 1s offset from the
first axis of rotation;

wherein the offset 1s defined by a first vector perpen-
dicular to both the second axis of rotation and the
first axis of rotation;

wherein a projection of the second axis of rotation 1nto
a plane normal to the first vector 1s perpendicular to
a projection of the first axis of rotation into the plane
normal to the first vector;

wherein the second actuation region 1s operationally
engaged with a selectably releasable second lock
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adapted to hold the back portion 1n a desired orien-
tation with respect to the bottom portion, the second
lock being selectably releasable by a manual latch;
and
further comprising a combination of actuators and 5
sensors adapted to switch the seat system from a
deployed orientation to a stowed orientation.
16. The stowable seat system of claim 15 wherein the
combination of actuators and sensors comprises
at least one actuator selected from the group consisting of 10
a solenoid and motor, and any combination thereof; and
at least one sensor selected from the group consisting of
a proximity switch and a sensor adapted to detect the
state of at least one selectably releasable lock.
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